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1

This invention relates to improvements in
multiple recording and transcribing machines
and has particular reference to a synchronizing
system for use with sound reproducing machines
such as phonographs, to reproduce disec record-
ings and transcriptions in such manner as to
simulate a continuous performance.

It has been difficult to synchronize the play-
ing of successive records on sound reproducing
machines so that the listening audience is un-
aware of any change from one recording disc to
another. Reproducing systems which have at-
tempted to produce continued, uninterrupted
speech, for example, employing successive
records have either reduired special records that
are unoperable on ordinary machines, or else
special machine modifications and adjustments
to accommodate the records. Such machines
have not been able to accommodate the con-
tinuous playing of more than two records with-
out careful manual adjustment of subsequent
records on the machine. Such machines are
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not adapted to handle a series of records either -

with a pause at every change of record, or in
continuous reproduction, without prior adjust-
ment of the machine for each operation. The
complexity of these machines has made it im-
practicable to attempt to synchronize disc rec-
ordings and transcriptions on a conventional
record changer.
- Tt is a primary object of this invention to over-
come the aforementioned disadvantages and to
provide a multiple recording and transcribing
machine which synchronizes and effects con-
tinuous, uninterrupted playing of two or more
records.

Another object of this invention is to provide
a synchronizing system for a multiple record
player which starts rotating a second record be-

fore the first record completes a recording or a .

transeription, and commences playing the second
record- at the moment the first record finishes
playing.

Another object of this invention is to provide
a record to be synchronized with the playing of
a subsequent record by means of a synchronizing
system including a conducting element which is
positioned across the recording surface of the
record, and which initiates the process of record
synchromzatmn in adequate time to effect con-

tinuous, uninterrupted operation of a sequence -

of records.

Another object of this invention is to provide
a synchronizing system for a record playing ma-
chine which may accomplish uninterrupted
continuity of playing with a sequence of records,
or may accomplish the normal unsynchronized
playing of individual records, without adjust-
ment of the machine.

Another object of this invention is to provide
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a synchronizing system for record playing ma-
chines which may be operated to synchronize
the playing of successive records, or to syn-
chronize the playing of the opposite side of
the same record, with no interruption in playmg
sequence.

Another object of this invention is to provide
a record synchronizing system which may readily
be adapted to use with a conventional record
player and changer.

Another object of this invention is to provide
a dise record operable on conventional record
playing machines bprovided with automatic
record changing mechanism, which enables syn-
chronization of play with succeeding records in
a series when played on a record machine equip-
ped with the synchronizing system of the inven-
tion.

Other objects and advantages of the invention
will be apparent from the following detailed de-
seription thereof, which is set  forth for the
purpose of fully explaining the invention in all
of its ramifications and is not to be regarded
as necessarily limiting the scope of the invention.
Reference is made to the accompanying draw-
ings, wherein:

Figure 1 is a diagrammatic illustration of the
invention as applied to a record playing machine
comprising two identical, conventional record
playing and changing units; and

Figure 2 is a top view of a record prepared in
accordance ‘with the invention.

In its broadest concept, this invention embodies
new and improved means for synchronizing
sequential operation of two or more recording
or transcribing machines so as to provide con-
tinuous, uninterrupted speech or music from a
series of records. These means include a con-
ducting element fixed in a predetermined posi-

“tion on a phonograph record in order to close an

electrical circuit between the pick-up needle and
the turntable of a first record playing machine
before the machine has finished operating, thus
to operate a second record playing machine to
initiate transeription or reproduction of its
record at the exact moment that the first record
playing machine finishes transcribing or record-
ing.

In the drawinhgs, the invention is shown .as
applied to two similar conventional record play-
ing units designated as L and R, including in
each instance a cabinet 18 with a turntable mo-
tor 1. Each installation also includes a record
turntable 12 and a tone arm 13, which swings
between a playing and an at rest position on a
record changing support {4, the two positions be~
ing shown in unifs I. and R respectively. A nee-
dle 15 having conductive qualities is provided
for each tone arm. An offset record spindle 16
carries a supply of records 17 to be dropped from
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the usual magazine position into playing posi-
tion on the turntable {2 when the tone arm i3
returns to its normal resting place.

An eccentric greove switch 18 is provided in
each cabinet {0 to actuate the record changer
14 for purposes of lifting the tone arm {3 to re-
turn it to its normal resting place. Eccentric
grooves 9 conventionally are carried on a disc
record at a point inwardly of the transcription
grooves or playing surface 20 and when the tone
arm 13 is carried by play of the record to the
eccentric grooves i3 by the needle 15, the eccen-
tric switch (8 is thrown. After the tone arm (3
is returned to its normsl resting place, a follow-
ing record is dropped from the record magazine
on the spindle 16 onto the turntable 12 and the
tone arm {3 swings cver and down onto the réec-
ord to repeat the playing operation. A reject
button 21 is shunted across each eccéntrie groove
switeh 18, and serves to reject a selected record
from transeription. No matter at what poiiit of
record play this button may be préssed, opetration
thereof has the same efféct on the record playing
machine as if the neédle i5 of the tone arm {3
had reached the eccentric grooves at the end or
inner periphery of the record. A following record
{1 subsequently is substitiited in Iis place, and
played. ‘ ’

According to the present invention, eacli rec-
ord which is to be followed by another record
in uninterrupted playing seguence, is provided
with a synchronizing strip ¢omprising a coriduc-
tor shown as 22. The records may he prepared
conveniently with a locating jig (not shown),
which is laid upon thé record blank so that it
extends from thé center 6f the blank to a. desired
point on the recording face of the disc. The ecn-
ductor 22, preferably a stfip of gold leaf, is laid

in this jig and deformed into the record grooves ..,
20 forming a part theréof. The Width of the ¢on-

ductor 22 will depend upon the speed of energiza=
tion desired in the associated electrical ciretiit of
which it is a part. The location of this predeter-
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mined point for positioning the outer ferminus or ..

the conductor 22 will be exblained more fully
hereinafter. After the cohductor strip or gold
leaf 22 is located, the jig is rémoved and therec=
ord is pressed in the usual manner. The thin

gold leaf 22 assumes the contour of the impres= _.

sions of the transcription 4t that part of the
record which the leaf crosses. Tl hole in the
center of the record disc is provided with a metal
eyelet 23 pressed therein, to carry the circuit
from the gold leaf 22 to the spindle (6. The gol

leaf 22 may be electroplated with copper or cthér “E

suitable metal, to impart thereto the same wear-
ing qualities as the matefial from which the rec-
ord dise is made and ifiérease the conductive
qualities of the strip 22.

In determining the point on a record disc to

which the synchronizing strip 22 _shoul‘d thend,
certain time factors must be considered. For ex-
ample, it takes a predetermined time for a tone
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arm (3 and needle to move from the normal rest- .

ing place in a record cabinet (see unit 1) to a
point of reproduction of sound on a record, dur-
ing which time the turntable motor is attaining
a normal speed. Secondly, a point may be lo-
cated on a preceding record from which it takes
the same time to play to the end of the record
from this point, as the time required to start the
next recording. Accordingly, the synechronizing
strip 22 is laid from such a point on a record {7
and extends inwardly to contact the center eye-
let 23 thereof. Thus, an electrical circuit can he
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4
closed between the needle {5 of the tone arm 13
and a contact through the center eyelet 23 of the
record in time to actuate a second record machine
so that its record will play in perfect synchro-
nization with the termination cf play of the first
record.

The electrical circuits for accomplishing auto-
matic sequential performance include an electri-
cal system 24 formed in the two cahinets 0.
Within thig system are starter buttons 2§, one for
each cabinet. Starter buttons 25 are provided
so that the playing machines are operated in cor-
rect order, i. e., the turntable with the first record
to be played thereon should start first, and there-
fore its corresponding starter button 25 will be
pushed. . Oncée the record niachites have been
started, depending on whether or not the récords
are prepared for synchronized operation, the
machines will eontinue to operate in the proper
order eéither by mieans of the eccentric groove
switch {8 or the synchronizing control system
which will now be fully explained.

The g¥nehronizing control system includes a
mechanical lock-in, eléctrical release relay 26 for
each cabinet 16. Each relay 26 comprises a con-
tact coil 21 and a release coil 23.- A main con-
tact arm 29 opens and closes threé circuits at
three interlock contacts 39, 31, and 32 when the
arm 28 is openéd by the contact coil 21. A con-
tact release arm 33 is constructed to form a me-
chanical lockihiz means to secure the contdct
arm 29 once it is drawn back by the contact
coil 27. The release arm 33 is provided with an
extension 34 Which operates to secure or release
the contact arm 29, permitting a spring 35 to
swing the contact arm 29 outwardly and close
the contacts 39, 31, and 32, whenever an electric
impulse enérgizés the coil 28 to draw the arm 34
up out of contact with the arm 29.

The switeh assembly of the player unit desig-
nated by the letter L shows the arms 33 and 34
out of contact With the main contact arm 28, the
latter closing the ¢ircuits incident to the contacts
30, 31 and 32 under the tension of the spring 35.

- The switch assembly of the player unit desig-

nated by the lettér R shows the arm 33 in closed
position, mechanically locking the main contact
arm 29 from contact with the contacts 30, 3i,
and 32.

A limit switch 36 is associated with each player
cabinet 18 and is placed in the electrical system
so that it opens when the corresponding tone
arm I3 returns to its normal resting place, as
shown on the unit R, and not before. Each
switch 36 maintains power on in the circuits of
the cabinet with which it is associated in order
to continue operation of the turntable against
the action of groove switch 18 or the synchroniz-
ing strip 22 on the record, until the tone arm
13 returns to its normal resting place whereby
the limit §witch 36 is opened and the turntable
motor Il is deenergized. This ensures that a
change of Tecord will be accomplished: by the
record changer (4 before play of the record on
the associated turntable 12 is completed. With
a new record in position, the turntable motor (B
shut off, and the tone arm 3 in its normal rest-
ing place, the cabinet is ready to commence op-
eration when ‘the necessary circuits are ener-

‘gized by completion of playing of the record in

the associated cabinet 10. ,
1f the record in the operating cabinet 10 has

heen prepared for synchronous operation with

subsequent records by inclusion of the gold leaf

‘eontact 22 thereon, when the needle 18 of the




5,568,470

5

tone arm (3 touches the synchronizing strip 22
on that record, the contact coil 2T on the relay
26 of the nonplaying cabinet will be energized,
initiating rotation of its turntable and play of
the record by circuits to be described.

The electrical circuits for energizing the sys-
tem include a source of current 31, and a wire
38 leading through terminals 39 to wires 40 lead-
ing through the starter button 2§ to terminals
41, Wires 42 lead from terminals &1 to contact
coils 27 of the relays 26. Also, wires 43 lead out
of the wire 38 to the contact arms 29.

When the contact arms 29 are in the open
position, as shown in player unit I, current
passes through the contact 30 through a wire 44
to the tone arm (3 on the player unit R, the
current passing to the needle 15. When the
source of current 37 is cut into the circuit and
the starter button 25 of player unit L is de-
pressed to initiate a playing operation, actuating
coil 27 of the relay 26 pulls the contact arm 29
out of contact with the contact 38, cutting out
the circuit leading to the needle 5 of player
unit R, and the contact arm 29 closes a circuit
with a contact 45, energizing the motor 1 of
the player unit L through wires 48 and simul-
_ taneously supplying current through wires 41 for
the record changing mechanism (£, lifting the
tone arm I3 and moving it from at rest posi-
tion to playing posmon at the starting grooves
of the record 17.

With the player unit L thus in operation, in
the player unit R, the contact arm 29 of the re-
lay 28& rests upcn the contact 308, supplying cur-
rent from the source wire 38 through the con-
tact arm 28 to the contact 30 through a wire 48
leading to the tone arm 13 and needle 15 of the
player unit L.

When the needle 15 of the player unit L, thus
energized, contacts the synchronizing strip 22 on
the record !7 being played, an electrical im-
pulse passes through the record eyelet 23 to the
record spindle 16 to a wire 49 leading to the coil
27 of the relay 26 in unit R, pulling the contact
arm 28 into closed position and mechanically
locking it in pilace with the extension 34 of the
contact release arm 33. This disconnects wires
38 and 48 at the contact 30, preventing repeated
passage of impulses from the tone arm (3 and
the needle 15 of the player unit L, as the needle
subsequently contacts the synchronizing strip 19
as the record rotates. At the same time, the con~
tact arm 29 connects the wire 38 and the wire
46 at the contact 45 of the unit R, thus en-
ergizing the turntable motor 11 of the unit R and
‘sending current through the wire &7 to the pick-
up actuator and record changer 14, moving the
tone arm {3 to the starting grooves of the rec-
ord on the unit R turntable.

At this time, the relays 26 in both units L and
R are closed, and both turntables 12 are in opera-~
tion. The record being played on unit L is near-
ing completion, and the play of the record on
unit R is just commencing. Due to the opera-
tional time factor established by proper position-
‘ing of the synchronizing strip 22 on the record
in unit L relative to the time necessary for move-
ment of the tone arm 13 in unit R to playing
position and the start of the music or speech on
the record on the unit R, at the exact instant
.the play of music or speech for example, ends on
the unit I, transcription will start on the record
on the unit R.

The needle {5 on the tone arm 13 in unit L
then passes to the eccentric grooves of the record
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to actuate the eccentric groove switch 18, sénding
current over wires 59 and §i. The wire 50 leads
to the pick-up actuator 4 which operates
through the usual solenoid provided to raise the
tone arm 13 from the record and return it to
normal resting place. The switch 18 also sends
current through the wire 51 over a wire 52, a
terminal 53 and a wire 54 to the release coil of
the relay 28, releasing the contact arm 29 to the
action of the spring 35, drawing the contact arm
to the open position. Thus, the circuit compris-
ing wires 43 and 46 is broken at the contact 45,
stopping the motor i1, and the circuit of wires
38 and 43, the contact 30 and the wire 44 reestab-
lished, again sending current to the tone arm 13
and the needle {5 of the unit R, in preparation
for synchronization.

It will be noted that the opening of the relay
26 in unit L. by the eccentric groove switch 18
does not stop rotation of the turntable 12 or
operation of the pick-up arm #3. This is accom-
plished only by return of the tone arm i3 to nor-
ma! resting position, operating the limit switch
36, to remove the shunt across the wires 43 and
48, as previously described. This ensures proper
placement of the next record of the series to be
played on the turntable 12, and the unit L thus
prepared, waits for the needle {5 of the unit R to
contact the synchronizing inlay 22 on its record
to send current to again close the relay 26 of
the unit L, connecting the wires 42 and 46 to
initiate operation of the motor {f and tone arm
{3 of the unit L. With the preestablished time
relation between the initiation and termination
of record play in the two respective units L and
R, threcugh the synchronizing strips 22, the con-
tinucus, sequential transcription of records is
maintained. ’

The synchronizing system of the invention op-
erates without change, in connection with play-

ing a series of records which have not been im-

pressed with the synchronizing strip 22, where
a lapse of time between the playing of individual
records is desired. In this case, assuming the
unsynchronized record 17 to be on the unit L, the
record carries the tone arm {3 to the inner eccen~
tric grooves, actuating the eccentric groove
switch {8, thus energizing the solenoid in the
pick-up and record changing mechanism (4 to
return the tone arm 13 to the normal resting
position. - Simultaneously, current passes from
the wire 50 to the wires 52 and 54 to the operating
coil 28 which opens the relay 26, disconnecting
the wires 43 and 48, and reconnecting the wires
38 and 44 and the interlock contacts 30, 3f, and
32, Thus, the wires 52 and 48 are connected,
relaying current to the actuating coil 27 of the
relay. 25 of non-operating unit R, closing the
relay to initiate playing of the record on the unit
R turntable at the same time the turntable on
operating unit L is shut off. Thus, a lapse occurs
between transcriptions, in time length equal to
the time it takes for the needle {5 to reach and
operate the eccentric groove switch {8, plus the
time it takes for the needle 15 on the other unit
to traverse the starting grooves on the record.
It should be noted that if the relay 26 for the
unit R, for example, were closed at the time the
starter button 25 for the unit L were pressed, to
initiate operation of the unit L turntable, both
units I. and R will operate simultaneously. This
may occur when operation of the machine is ter-
minated leaving the relay 26 closed on the turn-
table employed to play the last record of the
In such case, operation of the turntable
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in unit R may be terminated by pressing the
reject button 21, which shunts across the wires
50 and 55, opening the relay 26 in question and
preparing the unit R for normal synchronized
operation in response -te impulses received from
operation of the unit L.

It will be observed that with modification of
the components of conventional record machines
in accordance with the invention, two record
turntables will accommodate approximately
twenty twelve inch records, ten on each turn-
table, for sequential operation. Thus, if - the
transeriptions pressed on the records are cut for
six minutes of playing time, two hours of un-
interrupted synchronized reproduction may be
accomplished, without operator supervision.

With conventional phonograph records, it is
possible for a record to be as much as one whole
revolution out of coincidence with other records,
of a series, depending on how a particular record
is positioned on the record turntable by the oper-
ator. To eliminate this difficulty, it has been sug-
gested that tick marks may be placed on the rec-
ords and a corresponding guide mark placed on
the record turntable which, when aligned, would
tend to eliminate out of sequence operation of any
component record of the transcription series. It
will be noted that when records are prepared ac-
cording to the system of synchronization of the
invention, no such problem is presented, for the
recording units L and R operate continuously
and in timed sequence regardless of how the indi-
vidual records are set on the turntables.

The synchronizing system of this invention
may be readily adapted to use with recording ma-
chines which rotate records in suspension either
on the periphery or the axis of the record, or both.
With these adaptations, two tone arms may be
utilized for each record turntable, one tone arm
being held by gravity on the top of the record, the
other tone arm when it comes into use, being
held up against the bottom of the record by such
means as a spring or counterweight. Thus, if the
continuation of a particular record is on the
opposite side thereof, the record may be played
without interruption in the speech or music se-
quence, the bottom tone arm heing brought into
operation in the same manner as the tone arm
employed with a separate record playing unit, as
described.

It is observed that conventional records are
pressed out with the grooves on either side pressed
out in opposed relationship, for obvious reasons.
Thus, to provide a continuous record production
on a machine carrying the records in suspension,
the record must be modified by reversing the di-
rection of the grooves on the under side thereof.

The objects and advantages of the invention are
achieved with a simply and. inexpensively con-
structed system, which may bhe installed with few
modifications and adjustments on any conven-
tional multiple record playing machine. Further-
more, record playing machines equipped with the
system of this invention are equally adaptable for
use with records not pressed for synchronous op-
eration in a continuous series, thus eliminating
the waste and expense incident to investment in
new record playing machines with specially pre-
pared or new sets of records. .

+ will be apparent that various modifications
may be made in the invention as disclosed with-
out departing from the spirit thereof, and it is to
be understood that the invention is to be limited
only as deseribed in the appended claims.
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I claim:

1. In an electric record playing machine, two
record turntables, a tone arm for each turntable
including a pick-up having a needle, an elec-
tric motor for each turntable, a record for each
turntable including a center hole, a contact eye-
let defining the center hole, a conducting strip
on said record following the vertical or lateral
transcribed impressions in the groove of a disk
recording and extending between a predeter-
mined point on the recording surface of each rec-
ord and said eyelet, said strip forming a part of
the record surface, said strip carrying an electrical
impulse from the needie on the tone arm upon
contact to the said eyelet and thence to energize
a circuit initiating rotation of a succeeding turn-
table and record.

2. In an electric record playing machine having
a plurality of turntables provided with record
spindles, a tone arm for each turntable includ-
ing a pick-up having a needle, an electric motor
for rotating each turntable, circuits for operat-
ing the motors to rotate the turntables sequen-
tially, a plurality of recordings for the turntables
adapted to be played in continuous and uninter-
rupted series, and circuit means for controlling
the sequence of operation of the turntable com-
prising an electrically conductive eyelet defining -
5 center hole in each record for receiving the
turntable spindle, and a conducting strip formed
on the surface of each record and following the
contours of the grooves on the record surface,
the said conducting strip extending between the
predetermined point on the playing surface of
the record and connecting with said eyelet.

3. In a playing record used for sound repro-
duction and having a center hole for position-
ing of the record on the locating spindle of a
turntable of a record player, means for estab-
lishing an eleetric circuit between the needle
of the player tone arm and the turntable spin-
dle comprising conducting material formed as
a part of the playing surface of the record and
following the contour of the grooves thereon
to provide an uninterrupted playing surface for
travel of the tone arm needle, and an electrical-
1y econnductive eyelet mounted in the center hole of
the record for engagement with the turntable
spindle, the eonducting element in the record
surface extending from the predetermined point
on the playing surface of the record to the said
eyelet,
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